N-Chloramines have been used as antimicrobial agents in such commercial products as laundry bleaches and industrial sanitizing compounds and in the disinfection of sewage (21) . Their inhibitory activities are of a broad spectrum, including interference with both glucose oxidation and ionic exchange and the disruption of the cell membrane (9, 16) . Recently Selk et al. (20) recommended N-chloramine compounds for use in topical drugs for humans as an alternative to chlorhexidine. Two N-chloramine compounds, a chlorinated simple amino acid (II-A) and a chlorinated half-ester of succinic acid (III-A), both at concentrations of 0.1% or less, reduced bacterial inocula of 104 cells per ml in buffered sodium acetate (pH 4.5) to nearly 0 in 15 min. These compounds were reported to have a lower toxicity and to be 10 times more efficient than chlorhexidine (20) .
Imidazolidinyl urea compounds have been used as preservatives in cosmetic products such as mascaras and eyeliners (6) . The antimicrobial properties of imidazolidinyl urea compounds are based on their proposed mechanism of protein alkylation of sulfhdryl groups and their ability to release formaldehyde (5) . These compounds have been recommended as effective preservatives against pseudomonads (3). Berke and Rosen (3) reported that imidazolidinyl urea in combination with parabens gave synergistic inhibition of the growth of Pseudomonas aeruginosa. Elder (10) indicated that imidazolidinyl urea is safe when incorporated in cosmetics because of its low toxicity.
A recently developed compound, Germall II, 5[1,3 bis(hydroxymethyl)ureido]-1 ,3-bis(hydroxymethyl)imidazol-2,5(3H,5H)dione, designated as diazolidinyl urea (DZU) by the Cosmetic Toiletry and Fragrance Association, has been reported to be an active antimicrobial agent with no sensitizing effect on guinea pigs (3) . Little information is available on the antifungal properties of the above compounds. Currently available ophthalmic solutions show relative inefficacy against fungi such as Aspergillus fumigatus and Candida albicans (18) . Inhibitory compounds such as mercury compounds, organotins, arsenic compounds, and phenolic compounds can be highly toxic to the mucosa and epidermal tissues (4, 16) . The need for nontoxic antimicrobial agents with activity against fungi has prompted our study of the antimicrobial effectiveness of the DZU compound in combinations with N-chloramines 1I-A and Ill-A.
MATERIALS AND METHODS
The formulae of DZU (lot GT-108; Sutton Laboratories The inhibitory compounds, dissolved in PBS (pH adjusted to 7.0), were inoculated and sampled at the indicated times, routinely, 0 time, 1 min, 15 min, 1 h, 3 h, 6 h, 24 h, 48 h, 72 h, 96 h, and 14 days and intermittently to 52 days. As a standard procedure the inoculated test solutions (10 ml in 125-ml Erlenmeyer flasks) were incubated in a water bath shaker. (75 rpm) at 25 to 27°C. Samples (0.5 ml) were taken from the challenged solutions at the indicated times and were serially diluted from 10-1 to 10-5 in Dey-Engley neutralizing broth (Difco). Preliminary studies indicated that Dey-Engley broth gave better recovery of fungi than did Sabouraud broth; previously Dey-Engley broth was shown to be efficacious for bacteria (18) . Duplicate pour plates of tryptic soy agar (10 ml/plate) (Difco) for bacteria and of Sabouraud dextrose agar (10 ml/plate) (Difco) for molds and yeasts were inoculated with 1.0 ml of each of the DeyEngley broth dilutions. The The combination of II-A (0.005%) and DZU (0.015%) at neutral and acid pHs was synergistic against P. aeruginosa and S. marcescens (Table 2 ). This synergy was indicated by up to a four-to fivefold increase in activity of the combination over that of the individual compounds at pH 7.0 (Tables  1 and 2 ). Even this enhanced activity was increased at pH 4.5. Alkaline pH appeared to lessen microbicidal activity. Synergy was indicated also for C. lipolytica, since neither DZU nor Il-A at a concentration below 0.01% individually gave the 90% inhibition obtained at 24 h with the combination. Although the dilute combination did not reduce recoverable numbers of A. fumigatus within 24 h, the conidia did not germinate in the combination as they did in the PBS. Furthermore, recoverable colonies decreased gradually in number with time; no colonies were recovered at 7 weeks, whereas in the control flask of PBS, 104 cells per ml were obtained. Storage of the combination for 6 months at 5°C did not change the D-values for S. marcescens, but by 10 months inhibitory activity was reduced from >99.9% to <90% of a challenge inoculum after 24 h of exposure.
In the presence of organic enrichment, the combination of higher concentrations of DZU (0.3%) and lI-A (0.1%) challenged with A. fumigatus yielded a threefold increase in inhibitory activity (based on reduction in D-value) over that observed with the individual compounds ( (20) reported that the loss of activity of N-chloramine compounds in the presence of 5% serum was negligible when the concentration of the N-chloramine was 1,000 ,ug/ml or higher. The inhibitory activity of N-chloramine, although impressive for bacteria, was less for fungi than the action reported for other disinfectants such as iodine and hydrogen peroxide (18 
